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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a portable terminal wherein the radio wave 
environment which is dynamically fluctuating is measured as a reception level 
to display real time the peripheral condition of the portable terminal which is 
used. 

SOLUTION: The portable terminal of a radio communication system, comprising 
at least one radio base station is provided which comprises a plurality of 
antennas 20, an adaptive array control part 202 which acquires the reception 
signal in each direction by controlling the directivity of the plurality of 
antennas 200, a reception level measuring part 109 which measures the reception 
level of reception signal, a memory 203 in which the reception level is 
temporarily stored, a control part 204 which displays the reception level 
stored in the memory 203, and a display part 107 which displays the reception 
level in each direction, based on the instruction from the control part 204. 
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[Claim(s)] 

[Claim 1] In the personal digital assistant of a radio communications system equipped with at least one 
base transceiver station The adaptive array control part which acquires the received signal which 
receives for all directions by directive control of two or more antennas and said two or more antennas, 
The reception level measurement part which measures the reception level of said received signal, and 
the memory which stores said reception level, The personal digital assistant characterized by having the 
controlj^aT^ performs the display process of said recepti o n level stored in said mem ory, and the 
displ ay part which displays said reception level which receiv es for [ said ] all directions based on the 
directions from said control part. 

[Claim 2] It is the personal digital assistant characterized by said display part performing a radiate 
display centering on said personal digital assistant at any time in a personal digital assistant according to 
claim 1 about said r eception lev el which receives for [ said ] all directions. 

[Claim 3] It is the personal digital assistant characterized by having a position information detection 
means to detect the position of said personal digital assistant, in a personal digital assistant according to 
claim 1, and said display part displaying said reception level of the circumference to said position 
information accompanying migration of said personal digital assistant in three dimensions at any time. 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the area electric field display personal digital 
assistant equipped with the reception level measurement function in a radio communications system 
equipped with at least one base transceiver station, and its display capabilities about a personal digital 
assistant. 
[0002] 

[Description of the Prior Art] Drawing 5 is the block diagram having shown an example of the 
composition of the conventional personal digital assistant. First, the connection state of a personal digital 
assistant over ** of a base station and the state where the personal digital assistant is awaiting mail 
arrival are explained. T he signal used for measurement of a reception level is a ch annel for control 
sig nals used in common with two or more personal dig ital assistants, and are transmitted all at once to 
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the area which a base station covers. The signal of the high frequency band of the channel for control 
signals transmitted from the base station is received in the antenna part 100, frequency conversion is 
carried out to a baseband signal by the non-line part 101 , and re covery processing corresponding to 

"abnormal-conditions processing of the transmitted signal in a base transceiver station is performed in the 
recovery part 103. The channel decoder 105 performs extraction of error correcting processing and data 
to the recovery signal inputted from the recovery part 103, and outputs data to the control part 106. The 
reception level measurement part 109 measures the level of the recovery signal inputted from the 
recovery part 103, and outputs the line quality of the base transceiver station which has connected, and 
the reception level of the peripheral base station to the control part 106. By the above-mentioned 
operation, at intervals of a certain definite period of time, periodically, a personal digitaLa ssistant 
mea sures the channel for con trol si gnals, when there is a demand fro m^ajaareless circuit network. 

J00031Here, the control part 106 is equipped with CPU and p erforms radio protocol processing of a line 
Connection with a base transceiver station, cutting, etc. to the input from the channel decoder 105, and 
t ha output to the channel encoder 10 4. Mor eover, the controlimrt 1 06 gggggssgs n^pr Tntp r f a ce Division 
wijfothe displayp art 107 or a c ontrol unit 108 /Furthermore, the c ontrol part 10 6 nfrnipareis the i^reptinrf\ 
lefveHnpujieiiim m the reference level which can fully perform communication with a base station, and / 
^ tngjecept ion level measurement part 1 09, a nd outputs a jgggjationjg^^ part 107.^ The / 

display part 107 dis^lays ^areception level etcTa nda control jininOS^oi^it^ nppratjon of the .personalj 

ffigjjf^j^ gg ist ant bv * 11gpr tn f h p ^ n ntrol part 10/ u ~ ~~ ~~ ? 

[0004] Next, the case where a personal digital assistant tr ansmits a sound and data to a base station is 
explained. Coding for error correcting and frame-ized processing corresponding to a radio fram e are 
performed by the channel encoder 104, and the data outputted from the control part 106 is changed into 
a baseband signal in the abnormal-conditions .part 102. The non-line part 101 carries out frequency 
conversion of the baseband signal inputted from the abnormal-conditions part 102 to the signal of a high 
frequency band, and the antemaa^artjpo transmits the signal of the high frequency band inputted from 
the non-line part 101. 

[0.005] Next, the method of presentation of the reception level mentioned above is explained. In the 
conventional personal digital assistant, the reception level of the base station which can receive a control 
channel is measured except the base station which has connected the circuit, and the connected base 

station, and the display part of a personal digital assistant expresses the reception l evel of the base 

station under connection as the simple method about a three-stagepl he method ot presentation of a j 
^r-^gceBtiQr Ugvei is perfor med, lor example b y tne number ofTgaiTand it ig show n that a reception level isj 
/ so high thal there~a re many numbers of a bar. When a reception level is low enough, it is located outside r 
. the area wh j^b^a-^ase^latiQ n covers , or a personal digital assistant jud ges that propagati on environment 
is in an inferior state, and shifts to the state where the putside-of-the-circle st ate, i.e., a connectable base 
1(5) station, is look edJforrapd-air^ is performed in the dis play part 10 .7. 

foreovefrtfi e recep tion"Tevei measurecThere isj ased for the status report from a personal digital assistant 
to the wireless circuit netwo rk using the upstream to a base station, or the transmission power con trol of 
a w ireless circuit^he jlser of a per sonal digital assistant can grasp the present receiving state bvT 
measurem^HToTareception level, and disp lay operationJ^ . 

[ODOSJTTTTTK^ transmitted with the radio communications system 

spreads space and arrives at the receive section of a personal digital assistant or a base station, various 
propagation paths exist there. The direct wave which reaches from the transmitting part of a base station 
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directly optically to a personal digital assistant when the propagation path from a base station to a 
personal digital assistant is considered, It reaches through many courses, such as a diffracted wave, a 
scattered wave, etc. which reach behind obstacles, such as a reflected wave, mountains, etc. who are 
'reflected in a building etc., and the multiple rays with which those electric waves overlapped are 
received by the antenna. For this reason, interference by multiple rays occurs and the multipath fading to 
which the amplitude and the phase of a received signal are changed with migration of a personal digital 
assistant occurs. 
[0007] 

[Problem to be solved by the invention] However, the method of presentation of the reception level in 
the conventional personal digital assistant is not enough to display the radio-wave-propagation state of 
the radio changed intricately and dynamically as mentioned above. Moreover, it is not enough to be able 
to grasp only the receiving state of a certain specific place where a personal digital assistant is located, 

but grasp the propagation environment of the personal digital assistant circumfer ence. 

[0008] This invention is made in view of the technical problem mentioned above, and ap adaptive arra y ) 
mileimajs used/Tlie r adio-wave-propagation Slate cha ngedjlvnamically is measureflls_a reception 
level, and it aims at offering the personal digital assistant which can display the surrounding radio- wave- 
propagation state of the personal digital assistant currently used on a personal digital assistant on real 
time. 
[ 00091 

f [Means for solving problem] [ the personal digital assistant concerning this invention ] in order to solve 
2 the technical problem mentioned aboveJn the personal digital assistant of a radio communications 
^} system equipped with at least one base transceiver s tation Jfce adaptive array controLpa rt which acquires] 
Vft hexeceived s ignal which receives for al l directions by directive control of two or mon ymtennas and ' 
£ /sai d two_or more antennas^ The r eception l evel measurement part which measures the reception level off 
7 said received-signal, and the memory which stores said reception level, It is characterized by having the 
4 control part which performs th e display process of said r eception level s tored in said memory, and the 
°[ display part which displays said re ception leve l whirfr receives Tor [ said ] all direct ions based on th e 

indire ctions from said control partj i " - 

[0010] Moreover, in the personal digital assistant concerning this invention, said display part is 
characterized by performing a radiate display centering on said personal digital assistant at any time 
about said r eception leve l which receives for [ said ] all directions. 

[001 1] Moreover, in the personal digital assistant concerning this invention, it has the GPS receiver 
which acquires the position information on said personal digital assistant, and said display part is 
characterized by displaying change of said re c eption leve l of the circumference to said position 
information accompanying migration of said personal digital assistant in three dimensions at any time. 
[0012] According to the above personal digital assistants, the radio-wave-propagation state changed 
dynamically can be measur ed as a rec eption level, and the surrounding radio-wave-propagation state of 
the personal digital assistant currently used can be expressed to a personal digital assis tant as real tim e. 
[0013] 

[Mode for carrying out the invention] The form of operation of this invention is hereafter explained in 
detail with reference to Drawings. In addition, in the form of this operation, the casejwhere it applie sto 
the radio communications system of a DS-CDMA (direct spread code division point-to-multipoint 
connection) method is considered. 
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[0014] Drawing 1 is the block diagram showing the co mposition of the personal digital assist ant 
concerning the form of this operation. The same sign as drawing 5 shows the same as that of the object 
shown in drawing 5 , or a considerable thing, and omits explanation here. First, the connection state of a 
personal digital assistant over ** of a base statio r^and the stat e aJierg the-peisoaa] digital as^i ^nt k 
awaiting mail arrival are explainedJjTFis received in the antenna part 200 equip ped with two or more 
&\ antennas, ana trequency conversion of the signal of the high frequency band of the channel for control 
\signals transmitted from the base station is carried out to a baseband signal by the non-line part 201. The 
adaptive array control part 202 compound s, after c ontrolling the amplitude and the pha se of a baseband 
s ignal to ea ch antenna, and it is outputted lQ-t he recovery part i 03. A memory 203 stores the result from 
t he reception level measurement pa rt 109 temporarily, and o utputs it to the control p art 204. In addition 
to the conventional operati on, the control part 204 outputs the reception level inputted from a memory. 



Lyn to the dic pl^ypsrt in^ 
[0015] Next, the case where a personal digital assistant transmits a sound and data to a base station is 
explained. The adaptive array contf61 part 20 2 branche s the baseband signal inputted from the abnormal- 
conditions part 102. and outputs the baseband signal which controlled amplitude and a phase 
r.orresponHinfr to eaeh antenna to the non-line part 201. The non-line part 201 carries out frequency 
conversion of each baseband signal inputted from theada ptive array control part 202 to the signal of a 
high frequency band. The antenna part 200 transmits each signal of the high frequency band inputted 
from the non-line part 201. 

[0016] Next, operation at the time of reception of an adaptive array antenna is explained in detail. 
Drawing 2 is the figure showing the fundamental composition of an a daptive array antenna. The signal 
of the high frequency band of the channel for control signals transmitted from the base station is 
receive d in the antenna part 300 equipp ed with twp pr more anten nas: The multiplication part 301 
equipped with an antenna and the multiplier of the same number carries out the multiplication of the 
weighting from the weight control part 303 to each outp ut o lthe antenna part 300. The s ynthetic part 
302^ ompounds each output of the multiplication part 301 JThe weight controLpart 303 calculat es a" 
Weighting f rom each input from the antenna part 300. the arfly output from the synthetic part 302, and 
the control information o f the arrival directions of the desired wave used as a measuring object etc. 
0017] Drawing 3 is the figure showing the ima g e of antenpa direeti vit^The adaptive array control part 
. ^a g |usts"directivitY to the connection state of a personal digitafassistant ov er)** of the usual base 



^station so that the m ain beam of an adaptive array antenna may be turnp d jo th^arrival di rections^of a 
dssixed^ave, and it raises communication quality by removing disturbance waves, such as an 
interference wave, On the other hand, when a personal digital assistant mea sures the reception lev el of a 
circumference area, with regards to the arrival directions of a desired wave, there is nothing, directivity 
is given one by one to all the directions in the level surface of a personal digital assistant, and the 
reception level of the base station which receives for all directions and serves as a candidate for 
connection is measured. At this time, to the case of a personal digital assistant, the position of the 
antenna which constitutes the antenna part^200 is fixation, and can specify each horizontal coordinates 
(X, Y) centering on a personal digital assistant case. Or management by a polar coordinate is also 
attained by axis-of-coordinates conversion. 

[0018] By the above, creation of the radiate reception level map centering on a personal digital assistant 
is attained. It receives for all directions and the measured reception level is stored in the memory part 
203. The reception level corresponding to the area map of the display part is updated one by one by the 
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control part 204, and is displayed on the display part 107. 

; [0019] Since a diffusion process is carried out with tens - a sign 100 times the number of this to each 
symbol of a transmitted signal in the communications systems of DS-CDMA system, Arrival delay 
difference m easurement of the path of a pe rsonal digital assistant and two or more base stations can be 
performed with sufficient accuracy, and the location service understood where [ on a map ] a personal 
digital assistant is located is attained by combining with the position information on a base station. Or 
offer of the same service is attained by equipping a personal digital assistant with a GPS (Global 
PositioningSystem) receiver. 

[0020] Drawing 4 is the figure showing an example of a screen display. Th e reception level to _aj3psition 
can be displayed in th ree dimen sions by combining the position information acquired by location service 
with the radiate reception level map centering on the personal digital assistant measured with the form of 
this operation. Since the migration length information on a personal digital assistant is also acquirable by 
performing combination of the measurement result of a reception level, and position information, In 
addition to a direction, the reception level change map by distance can be created by indicating the 
measurement result which saves in the memory the measurement result of the reception level which 
receives for [ centering on the past personal digital assistant ] all directio ns, and was saved by a 
re petition screen according to distan ce. 
( [0021] Moreover, it is effective in grasp of the service area of a radio system, evaluation of radio-wave- 

1 propagation environment, and evaluation of various development by creating a reception level change 

2 map. Moreover, it can await, th e reception leve[ state of the circumference area of a personal digital 

y assistant can be displayed in the idle screen of a state, and it can use as a screen saver. F urthermore , by 
* y adj usting directivity so that the main beam of afl adaptive array antenna may be turned to the specific 
^c^irectionw^ disturbance waves, such as an interfere nce^wgve, ar e remov ed 

y and x^m munication qu ality can be improve d. 
[0022] 

[Effect of the Invention] As explained in full detail above, according to this invention, using an adaptive 
array antenna, the radio-wave-propagation state changed dynamically can be measured as a reception 
level, and the surrounding radio-wave-propagation state of the personal digital assistant currently used 
can be expressed to a personal digital assistant as real time. 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the composition of the p ersonal digital assistant conc erning 
the form of this operation. 

[Drawing 2] It is the block diagram showing the fundamental composition of an adaptive array antenna. 
[Drawing 31 It is the figure showing the image of antenna directi vity. 
[Drawing 4] It is the figure showing an example of a screen dis play . 

[Drawing 5] It is the block diagram showing the composition of the conventional personal digital 
assistant. 

[Explanations of letters or numerals] 

100,200,300 An antenna part, 101 A radio part, 102 Abnormal-conditions part, 103 Recovery Part, 104 
Channel Encoder, 105 Channel Decoder, 106,204 Ajwitrol pqrt ; 107 A-displayj)art, 108 A control unit, 
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109 A reception level measurement part, 201 A radio part, 202 An adaptive array control part, 203 A 
memory, 301 A multiplication part, 302 A synthetic part, 303 Weight control part. 
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